The movement for advance planning of endof-life care was motivated in part by the assumption that medical intervention for terminally ill patients varies from what these patients would prefer. We examined the validity of this assumption by comparing actual life-sustaining treatment practices for patients in critical illness scenarios and surveyed patients' advance care preferences.
L
ife-sustaining treatment decisions made for unconscious patients in the absence of advance directives are often assumed, first, to be discordant with individuals' prior preferences, 1 and second, to result in more treatments at the end of life than patients would have wanted. [2] [3] [4] [5] Actual data on life-sustaining treatment practices have not been available to challenge or support either of these assumptions.
Surrogate decisions about eventual end-of-life care often differ from patients' own stated preferences, 6, 7 which is indirect evidence that the first assumption is valid. A more definitive assessment could be obtained by directly measuring the concordance between actual treatment practices and individuals' own advance preferences for care. The few studies in which patients' preferences and their eventual treatments were examined prospectively came to differing conclusions. 8, 9 One reported about overtreatment, but not about undertreatment. 9 No study has prospectively followed a full range of life-sustaining treatment preferences and eventual treatments.
It could also be informative to compare preferences with practices over a range of life-sustaining treatments to estimate the effect that advance directives might have on resource utilization. Treatment preferences of surveyed populations, physicians, nurses, patients and their families and proxies, medical students, and the general public are available. 6, 7, [10] [11] [12] [13] [14] [15] [16] [17] [18] Although data exist on lifesustaining treatments for certain diagnoses and among deceased patients, these are less suited for investigating utilization in common advance directive scenarios. The present study compares preferences selected in a general advance directive survey and actual treatment practices for patients with conditions described in the advance directive scenarios.
We documented the life-sustaining treatment practices at an urban teaching hospital where outpatients and members of the general public in the vicinity had been surveyed with an advance directive. 13 For each of seven life-sustaining treatments, we asked whether it was provided more than, less than, or the same as surveyed pref-JGIM erences for that treatment in advance directive scenarios. The period of study was just prior to the Patient SelfDetermination Act, when care was virtually uninfluenced by advance directives. 18 We also followed the surveyed patients prospectively to compare their advance care preferences with the actual treatments they received when in one of the scenarios. The overall aim was to find evidence supporting or refuting the stated common assumptions about advance care planning.
METHODS

Data Collection
We collected data on life-sustaining treatments provided between February 1987 and June 1989, corresponding to the time period of two advance directive surveys. 13 One survey had been administered to a convenience sample of outpatients drawn from the waiting rooms of all the physicians in practice at an urban teaching hospital's ambulatory care unit and AIDS clinic. There were five interviewers: a physician, a nurse, and three research assistants trained in the interview process. Only patients with a major psychiatric diagnosis or a language barrier were excluded. A separate telephone survey had been administered by a survey research facility to members of the general public drawn at random from the hospital's vicinity.
Subjects were read the texts of four illness scenarios and 11 treatment options for each scenario, with repeated readings if requested. Outpatients' and the public's treatment options were identical except that artificial hydration was not offered as an option in the public's survey. The scenarios are referred to as coma with a small chance of recovery, dementia, dementia with a terminal illness , and persistent vegetative state. The first reads: "If, in the opinion of my physician and two consultants, I am in a coma, with a small and uncertain chance of regaining higher mental functions, and a greater chance of recovering with some residual damage, and a much greater chance of not recovering at all, then my wishes, if medically reasonable, for this and any additional illness would be:" The text of each scenario is available. 19 Respondents were asked which they would want from the list of possible medical interventions and for each treatment in each of the scenarios they were asked to choose from the following: "I want"; "I want treatment tried. If no clear improvement, stop"; "I am undecided"; or "I do not want."
With Human Studies Review Board approval, we reviewed randomly selected charts of patients who had been admitted to the hospital in the designated time period by the same private physicians whose ambulatory patients were surveyed. We used specific criteria, developed by four physicians, for identifying scenarios and recognizing whether treatments were given (see Appendix A). They consisted of signs, symptoms, and test results normally recorded in medical charts, and they included alternatives where applicable. We classified each of the treatments as having been given , witheld (medically indicated and not received), withdrawn (medically indicated and received, but later withdrawn and patient allowed to die), or not medically indicated.
Each chart was reviewed according to the criteria to determine if the patient's condition corresponded to one of the four scenarios. We screened 7,400 charts, and 198 cases were identified. We also reviewed the charts of all 495 patients who had been surveyed. For each case, we recorded patient's age, gender, attending physician, primary diagnosis, any corresponding advance directive scenario, and use of any of seven life-sustaining treatments (cardiopulmonary resuscitation, mechanical ventilation, artificial hydration, artificial nutrition, major surgery, hemodialysis, and antibiotics) while in the scenario. Sociodemographic data of inpatients and outpatients (age, gender, marital status, place of residence, and health insurance) were obtained from the hospital administrative record.
Three trained reviewers applied the criteria to 50 randomly selected charts to assess interrater reliability for identifying cases and to 49 randomly selected charts to assess interrater reliability for determining treatment utilization.
Data Analyses
Analyses focused on the scenario coma with a small chance of recovery because it accounted for 84% of the cases identified. Contingency table analyses and Pearson's 2 statistic were used for discrete comparisons among surveyed preferences, utilization rates, and sociodemographic features. The Bonferroni adjustment was made for multiple comparisons. 20 Logistic regression was used to determine whether utilization differed overall from surveyed preferences, accounting for age, gender, specific treatment type, and scenario.
Separate logistic regression models compared practices with surveyed preferences of either outpatients or the general public. The treatment decision made, either surveyed preference or actual practice, was the dependent variable in each of the models. This variable was defined in two alternative ways. One modeled actual withholding of treatment and preferences to decline the treatment, and the other modeled the broader category of limiting (withholding or withdrawing) the treatment and preferences to either decline or accept a limited trial of the treatment. We assumed that requests for treatment trials are analogous to providing and later withdrawing treatments, and that actions guided by "uncertain" treatment preferences would usually lead initially to a treatment trial. The main independent variable tested in the regressions was whether the observation was a surveyed preference or a documented treatment practice.
Six dummy variables representing the seven treatments were introduced in the regressions so that comparisons between practices and preferences could be made for each treatment. Each subject therefore generated six observations. Huber's formula for estimates of maximum likelihood standard errors was used to account for correlation between these multiple observations per subject. 21 The statistic, a measure of agreement that adjusts for chance, was used to assess interrater reliability. 22 
RESULTS
Interrater Reliability
The interrater reliability statistics were .89 for identifying cases; .40 to .49 for classifying cases into scenarios and for determining utilization of mechanical breathing, artificial hydration, major surgery, hemodialysis, and antibiotics; .86 for determining utilization of cardiopulmonary resuscitation; and .30 for determining utilization of artificial nutrition. Values of at least .4 are often taken as reasonable agreement beyond the level of chance.
Study Sample
Of 7,400 randomly selected charts, 198 admissions (3%) matched one of the scenarios. Of these, 167 case subjects were in coma with a small chance of recovery, 17 had dementia, 10 had dementia with a terminal illness, and 4 were in a persistent vegetative state. Thirteen case subjects met criteria for more than one scenario and were classified according to the earliest cause of mental incompetence (5 in coma with a small chance of recovery and 8 in one of the remaining scenarios). Case subjects were treated by 109 attending physicians and had 36 primary diagnoses. Only one chart referred to an advance directive, and 68% had any preferences regarding care noted including those of patients or family or proxy. Of these, 123 (91%) were either treatment declines or requests for comfort measures only.
Of an initial pool of 829 outpatients, 495 (60%) responded to the surveys, and 102 (76%) of an initial pool of 135 members of the general public responded. 13 Nineteen of the outpatients had subsequently been admitted to the hospital and were in a situation corresponding to one of the scenarios by February 1995, seven years later. Demographic features are displayed in Table 1 . Race was not recorded consistently in charts and could not be included.
Demographic Factors
Outpatient and general public prior preferences were previously found not to be associated with health or demographic characteristics. 13 Logistic regression analysis confirmed that there was no association between prior preferences (either to decline or to limit any of the treatments) and gender, marital status, health insurance, or place of residence in either group ( p Ͼ .15 in each instance). Age alone was associated with outpatients' prior preferences to withhold or to limit treatments ( p Յ .012) and to withhold hemodialysis among the general public ( p ϭ .042), although the effect was small. None of these demographic features was associated with actual practices of withholding or withdrawing treatment ( p Ͼ .10). The one exception, an association between limiting hemodialysis and health insurance, was not significant after adjusting for multiple comparisons ( p ϭ .14).
Life-Sustaining Treatment Utilization and Preferences
Life-sustaining treatments were limited, with incidences ranging from 20% for artificial hydration to 94% for cardiopulmonary resuscitation (Table 2) . Surveyed preferences have been reported. 13 Preferences to have a trial of treatment or to decline treatments in coma with a small chance of recovery are shown in Tables 3 and 4 with the frequencies they were found to be actually withheld. Preferences to have a trial only of treatments ranges from 48% to 69% among outpatients and from 41% to 79% among the public.
Treatments Received by Outpatients Who Entered a Described Scenario
Nineteen (4%) of the outpatients surveyed were eventually hospitalized at the study site and faced with one of the four scenarios. Fifteen cases subjects were classified as in coma with a small chance of recovery, three as having dementia with a terminal illness, and one was in a persistent vegetative state. Treatments given or limited are shown in Table 5 together with the patients' prior sur- 
DISCUSSION
This study documents utilization patterns of a wide range of life-sustaining treatments and compares these practices with surveyed preferences for advance directive scenarios.
Patterns of withholding or limiting life-sustaining treatments exhibited wide variation. This wide variation contrasted with the relative homogeneity in patients' surveyed preferences and may reflect less discrimination between treatments among patients and members of the general public than among physicians. [23] [24] [25] Cardiopulmonary resuscitation was usually withheld from patients, and artificial hydration was usually provided. Hemodialysis and mechanical breathing were withheld frequently, but withdrawn infrequently. These observations are consistent with those from other studies that indicate that withholding resuscitation is generally the first step in decisions to limit aggressive treatment, whereas intravenous fluids are forgone relatively rarely. 26, 27 Although the observation that cardiopulmonary resuscitation was withheld more often than surveyed preferences would have dictated is consistent with other data, this finding may obscure the likelihood that many patients wanting no resuscitation receive it and many patients wanting resuscitation do not receive it. 8, 28 Artificial hydration and antibiotics were given to patients more often than prior preferences would have directed. These findings are consistent with the view that physicians may find their administration routine and less subject to withdrawal or withholding. These data are limited in that the surveyed patients are not the same as the observed inpatients. Nevertheless, given these limitations, these data do not support the common view that patients receive more intervention than they would wish. Three of the seven treatments investigated were withheld or limited at rates comparable to outpatients' and the public's surveyed preferences. The four for which practices and preferences differed were not consistent in the direction of either overtreatment or undertreatment.
Among the 19 subjects who later found themselves in surveyed scenarios, prior preferences and later treatments were often incongruent. Overtreatment and undertreatment patterns were approximately similar to the collective level, but correspondence of practices with individuals' wishes was poor for all treatments.
It is not yet clear what is required to attain congruence between individuals' prior preferences and practices. One possibility is that surveyed preferences may not be stable. However, a follow-up study of the same cohort of outpatients demonstrated reasonable stability. 29 Another possibility is that family members or the physician may have been unaware of, or overrode the patient's preferences. 7, 14, 15 Some patients may wish to allow their physicians latitude when acting on their preferences, as other commentators have suggested. 30 These possibilities are best studied prospectively, as evidence of conflicting judgment is not often found in the medical record.
An important limitation of this study is the comparability of the chart-reviewed and surveyed patients, although the groups came from the same region and did not differ in sociodemographic characteristics. Another limitation is the use of scenarios, which may not capture all elements of patients' preferences.
This study challenges the common assumption that collectively treatments are not withheld or limited as much as patients would prefer. It does support the notion that, at least in the absence of advance directives, specific treatment practices deviate from individuals' prior preferences. An important implication of these findings is that if advance directives are regularly completed and followed, utilization of some treatments might increase, and others might decrease or remain the same. To improve congruence between preferences and practice, research and pro- 
